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Honorable Brendan I. Byrne
Governor of New Jersey D D CTrenton, NJ 08621

~~~~~~ 27~~g79~~~~

Dear Governor Byrne: UUI~t~t~tITJ1~I_J
0

Inclos.d is the Phase I Inspection Report for Lake Estling Dan in

-• 
Morris County, New Jersey which has been prepared under authorization
of the Dam Inspection Act , Public Law 92—367. A brief assessment of
the dma’s condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
~ operationa l performance, Lake Estling Dan, a high hazard potential

~ structure , is judged to be in fair overall condition . The spiliway is
considered seriously inadequate since forty percent of the Probable
Mazi~~~ Flood (P14?) would overtop the dam. The seriously inadequate

4 s~Lllvay is assessed as an UNSAFE , non—emergency condition, until more
~ deta iled studies prove otherwise or corrective measures are

~ completed. Th. classification of UNSAFE applied to a dam because of a
seriously inadequate spiliway is not meant to indicate the sane degree

~ 
of emergency as would be associated with an UNSAFE classification

J applied for a structural deficiency. It does mean, however, that
~ based on an initial screening, and preliminary computation s, there

~J appears to be a serious deficiency in spiliway capacity so that if a
severe storm were to occur , overtopping and failure of the dam ~rnuld

~ 
take place, significantly increasing the hazard of loss of life

j  downstream from the dam. To insure adequacy of the structure , the
following actions, as a minimum , are recoimnended:

a. The spiliway ’s adequacy should be determined by a qualified
professional Consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to in~.ure
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980. In the interim , a detailed

• 
emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipit ation,
around the clock surveillance should be provided. 
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Honorable Brendan T. Byrne

- ~
- b. Within six months from the date of approva l of this  report ,

engineering studies and analyses should be performed to:

(I) Investigate the seepage at the down str eam toe , and desi gn
appropriate remedial measures.

(2 ) Desi gn and supervise a progr am for clearing trees and
brush from the upstream and downstream slopes of the dam.

(3) Investigate the location and condition of the low level
outlet pipes and valves and , if necessary, design procedures to
restore them to an operable condition.

(4) Design repairs and slope protection for the areas where
erosion has occurred on the upstream and downstream slopes of the dam.

(5) Design repair s for the abutmen ts of the spiliway to stop
the leakage and to restore the stone masonry to good structural
condition. Any remedial actions should be completed within three
months from the date of approval of this report.

c. Within 30 days from the date of approval of this report, a
program should be initiated to periodically check the condi t ion of the
dam and monitor the seepage until remedial measures are effected.

d. Within three months from the date of approval of this report,
a program should be ini tiated to control trespassing on the upstream

and downstream slopes of the dam .

e. Within one year from the date of approval of this report , A
engage a professional engineer experienced in the design and
construc tion of dams to make a comprehensive technical inspec t ion of
the dam once every two years.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New

Jersey Department of Environmental Protection , the designated State

Office contact for this program. Within five days of the date of this

letter , a copy will also be sent to Congressman James A. Courter of

— 
the Thirteenth District. Under the provision of the Freedom of

Information Act , the inspection report will be subject to release by

this office , upon req uest , five days after the date of this letter.

Additional copies of this report may be obtained from the Na tional
Technical Information Services (NTIS), Spring f ie ld , Virg inia 22 16 1 at
a reasonable cost. Please allow four to six weeks from the date of

- - this letter for NTIS to have copies of the report available.
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Honorable Brendan T. Byrne

An important aspect of the Dam Safety Program will be the
imp lemen tat ion of the r.coemendations made as a result of the
inspection. We accordingly request that we be advised of proposed
actions taken by the State to implement our recoemendations.

Sincerel y,

~~~~~~~~~~~~~~~~~

I m c i  ,~VJOKL T. CALLAHAN
As stated ~~/ Lieu tenan t Col onel , Corps of Eng ineer s

“ Acting Distr ict Engineer

Copies furnishsdz
Dirk C. Hofman , P.E., Depu ty Direc tor
Division of Wate r Resources
N .J. Dept . of Environmental Protection
P.O. Box CN029
Trenton , NJ 08625

John O’Dowd , Acting Chief
4~. . Bureau of Flood Plain Management

Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Tren ton , NJ 08625
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LAKE ESTLINC DAM (NJ00184)

CORPS OF ENGINEER S ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 16 May 1979 by Anderson—Nichols and Co.,
Inc. under contract to the State of New Jersey. The State, under

— agreement with the U.S. Army Engineer Dis tric t , Philadel phia , had this
inspection performed in accordance with the National Dam Inspection
Act , Public Law 92—367.

Lake Es tling Dam, a high hazard potential structure , is judged to be
in fair overall condition. The spi l iway is considered seri ousl y
inadequate since forty percent of the Probable Maximum Flood (PM?)
would overtop the dam. The seriou sl y inadequate sp i l lvay is assessed
as an UNSAF E, non—emergency condition , until more detailed studies
prove otherwise or correc tive measures are completed. The
classifica tion of UNSAFE applied to a dam becaus e of a seriousl y
inadequate sp illway is not meant to indicate the same degree of
emergency as would be associa ted with an UNSAFE class ification applied
for a struc tural deficiency. It does mean , however , tha t based on an
initial screening, and preliminary computations , there appears to be a
serious deficiency in spiliway capacity so that if a severe storm were
to occur, overtopping and failure of the dam would take place,
significan tly increasing the hazard of loss of life downstream from
the dam. To insure adequacy of the structure , t1~e following actions ,as a minimum , are recoemended:

a. The spillwa y ’s adeq uacy should be determi ned by a qual i f ied
professional consul t an t engaged by the owner using morc sophisticated
methods, procedures , and studies within six months from the date of
approval of this repo rt. Any remedial measures necess ary to insure
the adequacy of the spi livay and to prevent overtopping should be
initiated within calendar year 1980. In the interim , a de tail ed
emergency operation plan and warn~ng system should be promptly
developed. Also, during periods of unusually heavy preci pi ta t ion ,
around the clock surveill ance should be provided .

b. Within six months from the date of approval of this report ,
engineering studies and analyses should be performed to:

(1) Investigate the seepage at the downstream toe, and design
appropriate remedial measures.

(2)  Design and supervise a program for clearing trees and
brush from the upstream and downstream slopes of the dam.

(3) Investigate the loca t ion and condi ti on of the low level
ou tlet pipes and valves and , if necessary, design procedures to
restore them to an operable condition.
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(4) Design repairs and slope protection for the areas where
erosion has occurred on the upstream and downstream slopes of the dam.

- (5) Design repairs for the abutments of the spillway to stop
- the leakage and to restore the stone masonry to good structural

condition. Any remedial actions should be completed within three
months from the date of approval of this report.

- c. Within 30 days fro, the date of approval of this report , a
program should be initiated to periodically check the condition of the
dam and monitor the seepage until remedial measures are effected .

I d. Within three months fro. the date of approval of this report,
- ~

- a program should be initiated to control trespassing on the upstream
and downstream slopes of the dam.

- e. Within one year from the date of approval of this report,
engage a professional engineer experienced in the design and
construction of dams to make a comprehensive technical inspection of
the d once every two years.

APPROVED
- OEL T. CALLAHAN

- - Lieutenan t Colonel , Corps of Engineers
— Acting District Engineer

DATE: /~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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issuable Ir sadan T. Byrne
Qoveesor of Is, Jersey
Tremt.s, NJ 08621

I.

Deer Governor 1yrne~

This is in reference to our ongoing National Program for Inspection of
Non—Federal Dams with the State of New Jersey. Lake Estling Dam
(Federal 1.0. No. NJ00184), a hi gh hazard potential structur e has
recsmt ly been inspected. The dam ’s embankment i s owned by the New
Jersey Departasot of Transportation and the sp iUwa y is owned by
Estl i~g Lake Corporation and is located on Dei~ Brook approximatel y six
miles upstre from Mount Hope .

Using Corps of Eng ineers screenin g criteria , t t  has been determined
that th. dam s sp illway is seriousl y inadequat e since approximately 40
percent of the Probable Ma x imum Flood would overtop th. dam The
seriously inadequate spiliwsy is assessed as an UNSAFE, non—eme rgency
condit ion, until more detailed studies prove otherwise , or corrective
measures are completed . The classification of UNSAFE applied to a dam

of a seriously Inadequate splilve y is not meant to indicate
the s degre. of emergency as wou ld be asso ciated with an UNSAF E
saclasslficatiom applied for a structural de f ici e n cy. It does mean ,
however, that based on an initial screening and prelim inary
computations , there appear s t~ be a serious dt~fi~~ ency in sp ilI way
capacity so that if a severe stor. were to .‘ccu r , overtopp ing and
failure of the dam could take p lace , si gnifica n tly increasing the
hazard potential to loss of Li fe downstream from the d .  As a result
of this UNSAFE determinati on , it is recoemended that the J~.’s owner
take th. following measures within 30 days cf the date of this letter:

a. Engage the services ~f a qualified pr~~ t c s s~~~ nal ‘onsultanc to
more accurately determine the ap iliway adequacy by usi ng m~ire detai le d
and sophisticated hy drolog i: md hydraulic .~i~~~~vs e s , and t i  reco end
any rem elial measures requi tt ’ st to prevent  ‘vi r t ’~’p~~ng at the dam .

L - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- - - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ S~~~~~ — 

~~~~~~~~~ ~~~~~~~~~~ -



~~~~~~~~-‘——~~ - •~~

% —-——
~~
.—--~~

——---• --• - •
~~ 

——- - - ------ — -“•— --•- -————--- •—-- ---- -- -  - -

Memorable $rsndan T. Byrne

b. t* the ister ia, a dstatl.d .rgency operation plan and
downetysem w.rmimj system should be dsv.lop.d. Al so, round—the-clock
sur,sillane. should be provided dering periods of ~~ ssalty hasvyprscip~tat ion .

A f i l  repor t on this Phase I Inspection will be forwarded to you
vithi* to months .

Sincere ly,

c~~~ / ~~~~ (7~
/~J/JAMES C. TON/ j~) Colonel , C~~ps of Engi neers

t-/ f~’ District Engineer

Coplea Furn ished:
Dirk C Rofuan, A ctg. Deputy Director
Division of Water Resources
N.J. Dept . of Envi ronmental Protection
P.O. lox CN029
Trenton, NJ 08625

John O’Dowd, Acting Chief - L
bureau of Flood Plain Management
Divisi on of Water Resources
N.J. Dept . of Envi ronmental Protection
P.O. lox CN029
Trenton , NJ 08625
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PHASE I INSPECTI ON REPORT
t - 

NAT IONAL DAM SAFETY PROGRAM

Name of Darn : Lake Estling Darn
ID Nu m ber : FED ID No. NJOO1 84
State Located: New Jersey
County Located : Morris
Stream : Den Brook
River Basin : Passaic
Date of Inspection : May 16 , 1979

ASSESSMENT OF GENERAL CONDITI ONS

Lake Estling Damn is 84 years old and in fair overall condi-
tion. It is intermediate in size and is classified as High - 

0

Hazard. The dam is a railroad embankment and carries
regular train traffic. Seepage and wet spots were observed
at the toe of the darn from the wes’~ abutment to the spill—way and from the spillway to the east abutment. Consider-
able trespassing and erosion were noted on both the upstream
and downstream slopes of the embankment in the area of
the spiliway . The crest of the cut stone masonry weir

~~~~~~~~~ is in fair condition. The spiliway abutments are mortared
stone masonry and the mortar is cracked and spalling on
the vertical face. Mortar in the joints near the spill-
way , where in contact with water , has been completely eroded
away . Leakage of 30 gpm was noted through each spiliway
abutment. The railroad culvert downstream of the spiliway
is the hydraulic control at high flows. It can pass less
than 40% of the PMF and is seriously inadequate.

It is recommended tha t the owners retain the services of
a professional engineer , qualified in the design and
construction of dams, to accomplish the following tasks
in the time frame s specified. Starting immediately , fur ther
evaluate the hydrology and hydraulics of the watershed ,
reservoir, darn , spillway and railroad culvert; and deter-
mine , design,and implement mitigating measures necessary to
provide for safe passage of high discharges. Also start-
ing immediately, conduct a detailed investigation of em-
bankment seepage and , design and implement appropriate
seepage control measures. In the near future , specify and
implement procedures for removing trees, their root systems ,
and brush from the upstream and downstream slopes of the
embankment. Starting soon , investigate th~ location and
condition of the low level outlet pipes and valves and , if

- necessary , design and implement measures to restore them
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to an operable condition. Starting very soon , specify and
( implement measures to repair erosion on the embankment

- slopes and provide appropriate slope protection. In the
near future , design and implement repairs to the mortared
stone masonry spillway abutments. In addition , as a part - -

of operating and main tenance procedures , it is recommended
that the owners: starting soon, control the trespassing
on the slopes of the embankment; starting immediately ,
check the condition of the dam periodically and moni tor
the seepage until remedial measures are ef fected; in the
fu ture , engage a professional engineer , qualified in the
design and construction of dams, to conduct a technical
inspection of the dam once every two years; arid, in the
near future , establish a surveillance program for use
during and immediately following periods of heavy rainfal l
and also a warning program to follow in case of floodflow
conditions or imminent dam failure .
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________PREFACE
I

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Darns, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington ,
D.C. 20314. The purpose of a Phase I Investigation is to -

identify expeditiously those dams which may pose hazards
to human life or property . The assessment of the general
condition of the darn is based upon available data and visual
inspections. Detailed investigation , and analyses involving
topographic mapping, subsurface investigations, testing , and
detailed computational evaluations are beyond the scope of
a Phase I investigation ; however , the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with
data available to the inspection team. It is important to
note that the condition of a dam depends on n ume rous and
constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care arid inspection can p
there be any chance that unsafe conditions be detected.

Phase I inspections are riot intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines , the Spiliway Test Flood is based
on the estimated “Probable Maximum Flood” for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spiliway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies ,
considering the size of the dam, its general condition
and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATI ONAL DAN SAFETY IN SPECTI ON PROGRAM

LAKE ESTLING DAM

US #NJ00184 NJ#34

SECTION 1
PROJECT INFORMATI ON

1.1 General

a. Authority. Authority to perform the Phase I
Safety Inspection of Lake Estling Dam was received from
the State of New Jersey , Department of Environmental Pro-
tection , Division of Water Resources by letter dated
4 April 1979 under Contract FPM No. 39, dated 28 June 1979.
This authority was given pursuant to the National Dam
Inspection Act, Public Law 92-367 and by agreement between
the State and the U.S. Army Engineers District , Philadelphia.
The inspection discussed herein was performed by Anderson-
Nichols & Company , Inc. on 16 May 1979.

b. Purpose. The purpose of the Phase I Investigation
is to develop an assessment of the general conditions with
respect to safety of Lake Estling Damn and appurtenances
based upon available data and visual inspection , and ,
determine any need for emergency measures and conclude if
addi tional studies , investigations,  and analyses are neces-
sary and warranted.

1.2 Project Descri ption

a. Description of Dam and Appurtenances. Lake
Estling Dam is a 19-foot high , l�00-foot long earthfill
railroad embankment dam, built around 1895. The upstream
and downstream faces are of earth and rock ballast with a
2H:1V slope. The 34-foot long free overflow , curved,
stepped, cascading spillway is near the center of the dam.
The spillway is of cut masonry blocks and drops in 14”
steps. The railroad embankment toe width averages 58
feet. Fifteen feet downstream of the spillway, the outlet
channel passes through the railroad embankment in a 26
foot wide x 13 foot high box culvert. Downstream of the
culvert,  the channel exits into Indian Lake. Essential
features of the darn are given in Figure 2.
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b. Location. The darn is located in Morris County ,
New Jersey on Den Brook , a tributary to the Rockaway River,
approximately 1 mile southwest of Denville Township , New
Jersey . It is at north latitude 400 53 .0 ’  and west
longitude 74° 29 .5 ’ . A location map is g iven in Figure 1.

c. Size Classification. Lake Estling Dam is classi-
fied as being intermediate in size on the basis of storage
at the dam crest of 1341 acre—feet, which is greater than
1000 acre-feet and less than 50,000 acre-feet, according
to criteria given in the Recommended Guidelines for —

Safety Inspection of Dams. A height of 19 feet would
place the damn in the small size category , however the
intermediate classification, based on storage , prevails.

d. Hazard Classification. Visual inspection of the
downstream area shows that breach of the Lake Estling Dam
could possibly cause damages to 10 or more residences
located immediately downstream of the embankment and the
potential for loss of 30 or more lives. Accordingly ,
Lake Estling Darn is classified as High Hazard .

e. Ownership. The darn is a railroad embankment
and is owned by the State of New Jersey, Department of
Transportation , Trenton , New Jersey . The spiliway is
owned by Estling Lake Corporation, Denville Township ,

- - 
New Jersey . Contact with the Estling Lake Corporation —

was established through their lawyer, Donald Malehorne ,
of Wiley , Malehorne and Sirota, 250 Madison Avenue ,

— Morristown, New Jersey.

f. Purpose of Dam. The lake is used for recreation .

g. Design and Construction History. A copy of the
original spiliway design plans dated 14 June 1895 was
examined. These plans indicate that the spillway was not
paid for by the railroad company. However the railroad
did furnish the plans of the spiliway to the builder ,
Estling Lake Ice Company, to ensure a satisfactory design.
The masonry for the spiliway and abutments was built dur-
ing the period July to September 1895.

1.3 Pertinent Data

a. Drainage Area

6 . 4 4  square miles

b. Discharge at Damsite (cfs)

Maximum flood at daxnsite - unknown

2
- - 

- .



--_
~~~~
----

~~a

Low level outlet at pool elevation (if operable)
— 107

Total ungated spiliway capacity at maximum pool
elevation - 51.05

c. Elevation ( f t . above MSL$

Top Darn — 527.0

Design surcharge (PMF ) - 5 2 8 .3

Recreation pool (at time of inspection) - 516.9

Spiliway crest - 516.7

Strearnbe d at centerline of darn - 508.8 :~Maximum taijwater (estimated) - 520.0 (downstream of
culvert )

ci. Reservoir ( feet)

Length of maximum pool - 3500

Length of recreation pool - 3400

e. Storage (acre—feet)

Recreation pool - 358

Design surcharge (PMF) - 1500

Top of darn - 1341

f. Reservoir Surface (acres)

Top dam-89

g. 

Spiliway crest - 75

Type - earthfill railroad embankment

Length - l200~ feet

Height - 19 feet

Top Width - 58 feet

( ) Side Slopes - upstream 2H:lV , downstream 2H:lV

H 
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Zoning - unknown

Impervious core - unknown

Cutoff - unknown

Grout curtain - unknown

h. Spiliway

Type - free overflow curved, stepped (cascading)

• Length of weir - 34’

Crest elevation - 516.7’ MSL

Gates - none
a

U/S Channe l - Lake Estling

D/S Channel - Culvert through railroad embank-
ment to Indian Lake

i. Regulating Outlets

2 - 24” low level outlets are shown on original
design plans. - 

-

2 - strainer boxes shown on original design plans.
No strainer boxes were observed in field inspection.

No valving mechanism was observed in field
inspection.

Owner stated bronze gate valves exist.

(
~) 
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SECTION 2

ENGINEERIN G DATA

2.1 Design

No original design data for the d&m embankment were dis-
closed. Copies of the original design plans for the spill- -

way are kept by the current owner. They show a cut stone ,
— curved, stepped , stone masonry spil].way , as described in

Section 1.2, set on a hemlock timber framework . Two
24-inch low level outlet pipes ~re shown to c~xit near the
bottom of the spillway abutment walls. Plans for the
spiliway were apparently furnished by ~~e railroad.

2.2 Construction -

No construction data pertinent to the darn embankment were
disclosed. The spillway was constructed between July and
September 1895. Persons responsible for the construction
are unknown.

2.3 ~peration

No engineering operational data were disclosed.

2.4 Evaluation

a. Availabi1i~y. A search of the New Jersey Depart- -

ment of Environmental Protection files, contact with community - -

officials and contact with the owners revealed only a limited 1’ -amount of recorded information. A set of original design
plans for the spillway dated 14 June 1895 were examined .
These plans are owned by the Lake Estling Corporation and
were not released for inclusion in this report.

b. Adegua~y. Because of the limited amount of recorded
data available , evaluation of this darn was based primarily
on visual observations.

c. Validity . The recorded data retrieved were found 
-

to be in general agreement with visual observations; however,
no outlets were observed for the two 24-inch pipes.

.1
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SECTION 3
VI SUAL INSPECTION

3.1 Findings

a. Dam. Significant seepage at the downstream toe
of the dail~rom the east abutment to the spillway, and from
the spillway part way to the west abutment, was observed.
Heavy brush and small trees are growing on both the upstream k
slope and downstream slope of the embankment. Trespassing
and erosion are common at many locations on the upstream
slope , at a few locations on the downstream slope , and
next to the downstream wingwalls of the culvert under the
railroad at the spillway . No unusual settlement or bulging
of the embankment slopes was noted.

b. ~ppurtenant Structures. Leakage estimated atabout 30 gpxn was discharging from the third, four th,  and
fifth joints from the top of each stone masonry abutment
of the spillway weir. The mortar in the top joints of the
abutments of the weir was spalled, cracked, and deteriora ted ,
and the mortar in the joints closest to the spiliway has
eroded completely where it is in contact with the over-
flowing water. The upstream face of the railroad culvert
above the spillway discharge channel has numerous cracks
and spalled areas.

c. Reservoir Area. The watershed above the reservoir
is gently sloping and heavily wooded. The shore of the
reservoir has no steep, high slopes. No evidence of signi-
ficant sedimentation was observed.

d. Downstream Channel. The channel downstream of the
spillway weir passes under a railroad culvert and empties
directly into Indian Lake which is at the downstream toe
of the dam.

- 

I 
‘ 

~

6

• - - — ~~~~~~~~~~~~~ • ~~~~~~~~~~~~~~ -~~ 
-



- 
~~~

. T _  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SECTION 4
( OPERATIONAL PROCEDURES

4.1 Procedures

No formal operating procedures were disclosed.

4.2 Maintenance of Dam

No formal maintenance procedures for the darn were disclosed .

4 . 3  Maintenance of Operating Facilities

No formal maintenance procedures for the operating facili-
ties were disclosed.

4 . 4  Warning System

No description of any warning system was disclosed. •

4.5 Evaluation of Operational Adequacy

Because of the lack of operation and maintenance procedures
the remedial measures described in Section 7.2 c. should be
implemented as prescribed.

I I
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SECTION 5
HYDROLOGIC /HYDRAULIC

5.1 Evaluation of Features

a. Design Data. A copy of the original design plans
for the spiliway dated 14 June 1895 was examined. These
design plans consist of five sheets, the plans show : (1)
a plan view of the spiliway , (2) timber mat framework
on which the spiliway rests, (3) sections through the
center of the spillway and through the spillway abutment,
t4 ) the strainer box through which the drawdown pipes
flow , and (5) front and back elevations of the spillway .
The entire spillway is founded on a mat framework of
8” x 12” and 12” x 12” hemlock timbers. The plan shows
two drawdown pipes; one through each abutment. They are
24” pipes of unknown material , wi th no control mechanism
indicated. These pipes are set 12’ below the spil iway
crest upstream and have an exit invert at the downstream
toe of the spillway . No visual indications of these
pipes were noted. No other plans hydraulic/hydrologic
data were disclosed.

• b. Ex~erience Data. Data received through conversa-
tion with Richard Price, Presi den t , Lake Es tlin g Corpora tion ,
indicated that in the 25 years he has lived near Lake
Estl ing,  he ha s never seen the railroad embankment overtopped .
No other experience data were disclosed.

c. Visual Observations. No visual evidence was found
of damage to the structure caused by overtopping. At the
time of inspection , approximately 0.2 foot of water was
flowing over the spillway crest.

d. Overtopping Potential. The hydraulic/hydrologic
evalua tio~~1or Lake Estling Darn is based on a spillway design
flood (SDF) equal to the probable maximum flood (PMF ) in
accordance with evaluation guidelines for darns classified
as high hazard and intermediate in size. The PMF has been
determined by application of the SCS dimensionless unit
hydrograph procedure to the 48-hour PMP Storm of 25.6 inches.
Hydrologic computations are given in Appendix 3. The
routed PMF discharge for the subject watershed is 15,473
cfs. The minimum elevation of the dam allows 10.3 feet of
depth in the spiliway before the overtopping occurs. Under
this head the capacity of the railroad culvert through the
dam is 5, 105 which is less than the required SDF.

- 
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Flood routing calculations indicate tha t Lake Estl ing Dam
will be overtopped for more than 4 hours to a maximum

1,. - depth of 1.3 feet under PMF conditions. It is estimated : 1
that the culvert beneath the railroad embankment can pass
approximately 38 percent of the PMF without causing darn
overtopping.

The close proximity of downstream residences, which are 
- -

below the elevation of the dam and upstream reservoir,
could create an extremely hazardous situation should the
embankment breach. The breach analysis, contained in
Appendix III , indicates that the discharge increase from
a non—breach to a breach situation is 15 ,584 cfs to 18,431
cfs under the PMF conditions. Under half-PMF conditions
the breach discharge could be almost twice the non-breach
discharge. Because a large portion of the discharge
would be passing through the breach opening, this structure
clearly meets a-li the requirements necessary to be classi-
fied as Seriously Inadequate. There is a high potential
for loss of life. Failure would significantly increase
the potential for loss of life downstream from that just
before overtopping failure. The spiliway cannot pass 50
percent of the PMF without dam overtopping .

~~ 9
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. Seepage at the downstream
toe of the dam , if not corrected , could lead to future
instability of the dam. If trees on the upstream and down-
stream slopes of the dam blow over and their roots pull out,
or if a tree dies and its roots rot, serious seepage and
erosion problems could result. Some of the brush now
growing on the dam may attain tree size and could result
in the same problems. Trespassing and erosion on the
upstream and downstream slopes of the dam will  seriously
reduce the stability of the dam if not controlled.
Deterioration of the mortar and leakage through the stone
masonry abutments of the spillway will reduce the stability
of the spiliway abutments if not controlled. Deterioration
of the railroad bridge over the spillway discharge channel
will reduce the stability of the bridge if not remedied.
Based on the visual inspection alone it is not possible
to determine the character of the darn foun dation or the
i~~.erior of the cross section. Therefore , it is not possible
to evaluate the factor of safety of the dam against slope
fai1’~~e.

b. Design and Construction Data. Design plans , dated
1895, show that the spiliway is set on a mat of 6” x 12 ” and
12” x 12” hemlock timbers. No design plans for the embank-
ment were disclosed.

C. operating Records. No operating records pertinent
to the structural stability of the dam were disclosed.

ci. Post-Construction Changes. No records pertinent
to post-constructir~n chai~ges were disclosed.

e. Seismic Stability. This darn is located in Seismic
Zone 1 and , in accordance with the recommended Phase I

— 
- 

guidelines, does not warrant seismic analysis.
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~~~~~—— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-—



_ _ _ _ _ _ _ _  

- —-- - --~~-——~ -- --- -- — ---- - -
~~~~~

-
~~~~~--~~~

------ - - -

SECTION 7
ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Darn Assessment

a. Condition. Lake Estling Darn is 84 years old and
is in fair overall condition.

b. Adequacy of Information. The information avail-
able is such that the assessment of the dam must be based
primarily on the results of the visual inspection.

c. Urgency. The recommendations made in Section 7.2 a.
and the operating and maintenance procedures in 7.2 c. should
be implemented by the owner as prescribed. r

d. Necessity for Additional Data/Evaluation. The -

information available from the visual inspection is ade-
quate to identify the potential problems which are described
in Sections 5 and 6. These problems require the attention
of a professional engineer experienced in the design and
construction of darns , who will have to make additional
engineering studies to design or specify remedial measures.
If left unattended, the problems could lead to instability
of the structure. The spillway should be inspected when
no water is flowing over the crest. Because the spiliway
is seriously inadequate, additional hydrologic and hydrau-
lic analyses should be performed.

7.2 Recommendation s/Rem edial Measures

a. Recommendations. The owners should retain the
services of a professional engineer experienced in the
design and construction of dams to accomplish the following:

(1) Starting immediately conduct further hydrolo-
gic and hydraulic analyses of the watershed , reservoir , and H
dam to better define the capacity of the spiliway and
conduit beneath the railroad embankment and design and 

— 
-

oversee the implementation of mitigating measures necessary
to provide for safe passage of high discharges.

(2) Starting immediately investigate the seepage 
- 

-

at the downstream toe, and design and implement appropriate
remedial measures.

-I
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(3) In the near future, design and supervise a
program for clearing trees , their root systems , and brush
from the upstream and downstream dlopes of the dam .

(4) Starting soon, invest~ yate the location and
condition of the low level outlet pipes and valves and , if
necessary , design and implement procedures to restore them
to an operable condition .

(5) Starting very soon , design repairs for the
areas where eros ion has occurred on the upstream and
downstream slopes of the dam , and provide appropriate
slope protection .

(6) In the near future , design and implement
repairs for the abutments of the spillway to stop the
leakage and to res tore the stone masonry to good structural
condition.

b. Qperating and Maintenance Procedures. The owners
should:

(1) Control trespassing on the upstream and down-
stream slopes of the dam. This should be done soon.

(2) Check the condition of the dam periodical ly
and monitor the seepage until remedial measures are effected.
This should be started immediately.

(3) Engage a professional engineer experienced
in the design and construction of dams to make a compre-
hensive technical inspection of the dam once every two
years. This should be started in the future.

(4 ) Establish a surveillance program for use
during and immediately following periods of heavy rainfall,
and also a warning program to follow in case of floodf low
conditions or imminent darn failure . This should be done
in the near future .

12 
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Ch ECK LIST
HYD R O L O G I C  AND H Y D RA U L I C  DATA

ENGINEERING DATA

DRA INA~~ AREA CHARACTERISTICS : ~~~tly s].cçthg, t~mavily wooded, 6.44 sq. 8nilss

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY) : 516.7~~~L (358 aae-feet)

ELEVATION TOP FLOOD CONTRO L POOL (STORAGE CAPACITY): *~ t a~~licible

ELEVATION MAX IMU M DESIGN POOL: 527.~~~~~1~~~ L

ELEVATION TOP DAM : 527 .O ~~~~~~ L

CREST: free o’mrf1~~ curved sta~ç~~ ipi11~.ey

a. Elevation Sl6.7 P~~ -‘

b. Type C’Ut U4SS~~Xy St~~*

C. Width eight stepe of 14” rise, crest width—24” , tota l spiuway width-ll.3’

d. Length______________________________________________

e. Location Spillov.r not ~~p1icabie

f .  Nwnber and Type of Gates ‘•
~~~~

OUTLET WORXS : --~~~~ ~~~~~~~~~~ P~P~~

a. Type 24” di&et.r of IIlIC~~~fl mlt.r-ial with strainer ~~~~s ( fran design draw-
ings)

b. Location ~~~ booatad tr~dsr left and right a~ iti~ent

c. Entrance Inverts left pipe: 505.3MSL. right pip.: 506.4 ~~L
( fr drawin~~)

d. Exit Inverts left pipe: 504.9 P~~~~.., right pipe: SO5.6~ 2~ L
(fran desi~~ draiings)

e. Emergency Draindown Facilities described akxne

HYDRO~~ TEORLOGICAL GAGES: nane disclosed

a. Type__________________________________ 
-

,

b. Location______________________________________________
c. Records _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

MAX IMUM NON -DAMAG ING DISCHARGE : 5105 Ct, -

1—l�

- ~~ — —~ -- S~~~~ —
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SE~~AGE AT RIGHT ABtJThE~1T

LAKE ESTLING DAM 2-4
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16 MAY 1979

LOOKIN G WEST ALONG DOWNSTRE AM TOE OF RAILROAD EMBANK-
MENT SHOWING SOFT, WET AREA AT TOE. INDIAN LAKE AT
RIGHT ON PHOTO.
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